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Abstract of JP5269191 

PURPOSETo improve the insertion 
characteristics into the eyes and the stability of 
the position In the eyes as an intraocular lens 
by having an optical part blank material and 
peripheral part blank material which have 
respectively specific modulus in tension and 
glass transition points and forming the optical 
part blank material so as to be relatively softer 
than the peripheral part blank material. 
CONSTITUTIONThe optical part blank 
material 1 of the intraocular lens to be 
adequately used for correcting the sight after a 
cataract operation is formed of a material 
having the characteristics of 0.01 to lOOOMPa 
modulus in tension and <=330 deg.K glass 
transition point and the peripheral blank 
material 2 thereof is formed of a material 
having the characteristics of 10MPa to 
500GPa modulus in tension and >=220 
deg.CK glass transition point. This intraocular 
lens is formed by a molding method of forming 
a lens base body consisting of a lumped 
material combining, for example, the optical 
part material and peripheral part material 
varying in reactivity by polymn. and molding, 
then inducing reaction in the material having 
the higher reactivity of the optical part material 
and the peripheral part material, thereby 
making the optical part softer than the 
peripheral part. 
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English translation of JP 5-269 1 91 ^^^^ ^ ^ 

♦NOTICES* ® 

Japan Patent Office ie not responsible for any 
damages caused by the use of this translation. 

Jildsefy"™''"' ''''' ^""'^ ^^^«l«tcd by computer. So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words aie not translated. 



CLAIMS 



rClaira(s)] 



[Claun 1) A modulus of elasbcity in tension of an optical department material is 0.01 -I OOOMPa. It 
reaches and for a glass transition pomt. a modulus of elasticity in tension of 330 degrees K or l^s 
and apenphery material is lOMPa -500GP^ And a compound lens with which a Ss "ansh on 
pomt IS 270 deer^es K or more, and an optica] department material is chan.cterized by S 
elasticity rel atively compared with a periphery material. ^ 



[Translation done.] 
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* NOTICES * 

Japan Patent. Off±ce ie not r-espons^ble for- any 
dantage© caused by the use of thie translation. 

1. This documenl has been translated by computer. So the translation may not reflect tlic original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is concerned with a compound lens and an optical department 
is relatively related with an elasticity compound lens in more detail compared with a periDherv 
[0002] ^ 
[Description of tlie Prior Art] For eyesight correction of a cataract hand after the operation, glasses, 
' the contact lens, or the intraocular implant is used conventionally, and, especially as for the 
intraocular implant, the availability is increasing because of the outstanding one of a property in 
recent years. As a material of this inti'aocular implant, although polymethylmetliacrylaie (PMMA) 
was known well, while PMMA was excellent in an optical property, eyesiglit correction ability, etc., 
the cornea endothelial cell had to be damaged at the time of eye interpolation close, or it usually had 
to make the OFF opening large to 6nmi or more, and had the defect that a possibility of concurring 
with hand postoperative complications was high. And the case which becomes opaque is also 
reported [ an adhesion provoking and an optical surface ] for the biogenic substance in the eye. 
Although the problem of opacification of the optical surface accompanying adhesion of a biogenic 
substance has improved with various surface treatment technology about tlic PMMA lens, about 
troubles^ such as damage on a cornea endothelial cell, and concurrence of complication, the actual 
condition is not improved at all. then, an elastic intraocular implant material devises - having - 
**** - as for example, a water nature material - Pori (2-hydroxyethyl methacrylate), Pori (N-vinyl- 
2-pyjTolidone), etc. - moreover, silicone, acrylic aciylate system polymer, etc. are known as a non- 
water nature material However, since it can dehydrate, and it can be made to be able to contract, or 
an elasticity lens can be folded up and can be inserted from a small OFF opening, Although a 
possibility of injuring the organization in an eye or concurring with complication after the operation 
[ hand ] is low, neither an optical property nor eyesight correction ability is enough. Since dynamic 
reinforcement is small. Since it may damage the time of eye interpolation close, and after insertion 
and an elasticity lens material is inferior to micro-processing nature, it is difficult to process it into an 
intraocular implant with a sufficient precision. It is difficult for an elasticity periphery to carry out 
softejiing swelling of these compound lenses by water, or for absorptivity to be high, and for 
distortion to arise in the border aj'ea of an elasticity periphery a].id a hard optical department by 
absorption of the moisture under processing, and to make a precision on the other hand, although the 
elasticity periphery compound lens is also proposed for the optical department by hard (refer to 
JP,55-29402,B and JP,60-49298,B). And since a periphery is elasticity, tliere is a possibility of 
damaging the time of eye interpolation close and after insertion, and there is a defect of being easy to 
bias the location stability within an eye bad. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, while being able to insert especially the 
technical problem that this invention tends to solve from a small OFF opening, not biasing it after 
eye interpolation close moreover and being excellent in location stability as an intraocular implant, 
without injuring the organization in an eye, its processabiliiy is good and is to ofFer the compound 
lens into which high degree of accuracy is processible. 
[0004J 

[Means for Solving the Problem] That is, for this invention, a modulus of elasticity in tension of an 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran^web_cgi_cije 1 3/0 1/2004 
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optical department material is 0.01-1 ,OOOMPa. It reaches and, for a glass transition point a modulus 
of elasticity m tension of 330 degrees K or less and aperipheiy material is lOMPa -SOOGPa And a 
glass transition point is 270 degrees K or more, and an optical department material is involved in a 
compound lens characterized by being elasticity relatively compared with a periphery material It 
means that a modulus of elasticity :in tension and a glass transition point of an optical department 
matenal are lower than a periphery material that an optical department material in this invention is 
elasticity relatively compared with; a periphery material. 

[0005] Even if an optical department material is an elasticity compound lens relatively compared 
watii a periphery material, moduli of elasticity in tension of an optical department material are 
1 ,00OMPa(s). When it is large or a glass transition point is higher than 330 degrees K, inserting from 
a small OFF openmg not only becomes impossible, but in case a compound lens is inserted into an 
eye, it cannot fold up small, but there is a possibility of mjuring an organization in an eye On the 
other hand, moduli of elasticity in tension of an optical department material are 0. 0 1 MPa(s) If small 
an optical property as a lens will fall. Although there is especiaUy no limit about a minimum of a ' ' 
glass transition point of an optical department material, a material 130 degrees K or more is usually 
used from fields, such as an. optical property. On the other hand, about a periphery material moduli 
of elasticity in tension are lOMPa(s). It is small, or if a glass transition point is lower than 270 
degrees K, location stabiUty within an eye is bad. and a possibihty of causing bias becomes high and 
^ IS not desirable. Moreover, moduli of elasticity in tension arc 500GPa(s). When large, a possibility of 

mjunng an organization m an eye is after the time of insertion, and insertion. Although there is 
especiaUy no limit about a maximum of a glass transition point of a periphery material, a material 
500 degrees K or less is usually used so that there may be nothing into an eye about damaging a 
body tissue after the time of inseitibn, and insertion. 

[0006] A compound lens of this invention can be manufactured by methods, such as the folio wine 
(b)-(d). ^ 

(b) [ whether the polymerization of a monomer which can give a predetermined elasticity optical 
department material, and the monomer wliich can give a predetermined hanl periphery material is 
carried out in a die of a necessary lens configuration, and ] Or a method of fabricating a 
predetermined elasticity optical department material and a predetennincd hard periphery material in 
a die of a necessary lens configuration, A massive material which has a composite construction 
obtained by carrying out the polymerization of a monomer which can give a (b) predetennined 
elasticity optical department material, and the monomer which can give a predetermined haid 
periphery material. Or a massive material which compound-ized a predetermined elasticity optical 
department material and a predetermined hard peripheiy material A method of carrying out cutting to 
a necessary lens configuration, and;a reactant different charge of an optical member and a reactant 
^ (Ha) dififerent charge of an edge strip How to make a reaction occur in the higher one of reactivity 
among a charge of an optical member, and a charge of an edge strip, and elasticity-ize an optical 
department from a periphery, or make a periphery hard from an optical department, after forming a 
lens base from a massive material compound-ized with a polymerization or shaping, 
(d) How to elasticity-ization-process only an optical department or to hard-ization-process only a 
periphery after forming a lens base from a material which consists of a single bulk-polymerization 
object (this may be a polymer blend and a polymer alloy.) which has reactivity, 
[0007] A method of (b) among methods of said (b) - (d) In order to a large number need [ varieties 
and ] a precise die according to a class of compound lens etc., there is a problem in economical 
efficiency, workability, etc. by method of (b) Since it will have a substituent with a long-chain or 
special monomer which generally forms an elasticity optical department material, preparation of a 
monomer is complicated, and there is a defect also without easy control of a polymerization reaction 
and. generally a method of the above (Ha) and (d) is desirable. (Ha) And it is ** to which a method 
of mtroducing a functional group which it considers as a method of elasticity-izing an optical 
department about (d), and a method; of introducing a substituent which can elasticity-ize polymer, 
a method of cleaving association between ** polymer molecules, etc. are mentioned, con.siders as a ' 
method of making a periphery hard^ and can make ** polymer hard, a method of cleaving 
association between ** polymer molecules, etc. arc mentioned. A method of elasticity-izing an 
optical department is desirable by iiitroducing a substituent which can elasticity-ize especially a 
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polymer of the aforemcnlioned **; So, below, a method of introducing a substituent which can 
elasticity-i2e an optical department of the aforementioned *♦ is explained in full detail 
[0008J *• A massive material wliich compound-ized a charge of an optical member and a charce of 
an edge slnp which are used by method of (Ha) among methods (i) a method of carrying out the 
polymerization of the monomer which gives a charge of an edge strip so that tliis charge of an ontical 
member may be contacted closely around a charge of an optical member formed beforehand and rii^ 
-- under existence of a charge of ah edge strip formed beforehand A method of carrying out the 
polymenzauon of tiie monomer which gives a charge of an optical member, a charge of an ootical 
member loimed beforehand [ bothi(iii) ], and a charge of an edge strip can be manufactured by a 
mctiiod of compound-izmg m a necessary arrangement relation etc. (i) among these methods And (ii) 
IS the pomt which can boost cementation in a charge of an optical member, and a charge of an edee 
strip, and is a desu^ble method while it can control polymerization distortion and optical strain for a 
class of monomer, or a monoxner presentation selection and by combining appropriately. In addition 
(i) And a method of (n) is applicable also to a polymerization in said (b) and (b). Moreover 
probably, m itself [ method ] which manufactures a single bulk-polymerization object of (d) it will 
be clear to this contractor. w, u wm 

[0009] Above (i) A method for exainple, by a method (refer to JP,60-49298,B) of pouring in and 
carrying out the polymerijation of the monomer wJiich gives a charge of an optical member after 
carrying out the polymerization of the monomer which gives a charge of an edge strip usine a 
• rotation mold etc Moreover, a method of the above (ii) can be enforced by a method of pouring in 
and carrymg out the polymerizatioii of the monomer wliich gives a rcactant high polymer to a 
centrum of a bell shape object which consists of for example, non-reactivity or a refractory polvmer 
to a reaction which mtroduces a substituent which can be elasticity-ized etc Even if a monomer 
component in these polymerizations is the gestalt of a prepolymer, a solution which dissolved a 
suitable polymer for a monomer is sufficient as it. Furthermore, the above (i) And as long as a 
necessary configumrion is maintainable during a polymerization, a charge of an optical member or a 
cliargc oJ an edge strip which is us^d for (ii) and which was formed beforehand may also carry out 
unpregnation of Ae monomer to a gestalt or a polymer of a prepolymer, and should just complete a 
polymenzation of a monomer component in the above-mentioned polymerization process in these 
cases. 

[0010] Above (i) A polymerizatiors 5n (ii) etc. can be carried out by the usual radical polymerization 
reaction. Thermal polymerization initiators, such as for example, benzoyl peroxide 
azobisisobutyronitril, and azobis dimethyl valeronitrile, can be used for it, and a method of irradiatinc 
light and carrying out a polymerization under existence of photopolymerization initiators such as a 
method of makmg cany out the temperature up of the temperature graduaUy by case and carrvinn 
out a polymenzation or a benzoin, benzoin methyl ether, a benzophenone, and a Michler-s ketone 
etc. can be adopted as it When two or more sorts of thermal polymerization initiators from which a 
temperature up is earned out gradually, and decomposition temperature differs in carrying out a 
polymenzation can also be used together and it performs photopolymerization, a 
photopolymerization initiator and a thennai polymerization initiator may be used together and 
photopolymerization and thermal polymerization may be performed that it is simultaneou;^ or 
gradually. 0.01-10 weight section use of these thermal polymerization initiators or the 
photopolymerization initiator is usually carried out per monomer 100 weight section 
[001 1] TTius, an obtained lens base can process easily a configuration of various lenses which it was 
hard, and precise cuifang polishing processing was possible, and it not only excels in an optical 
property, but include an intraocular implant etc. 

[0012] As a reaction for introducing; a substituent which can elasiicity-ize a polymer which 
constitutes an optical department for manufacturing a compound lens of this invcmion, an 
esterificatiori reaction, an ester exchange reaction, a hydrosilylation reaction, etc. are mentioned, for 
example, and desirable reactions are an esterification reaction and an ester exchange reaction This 
estenfication reaction and ester exchange reaction can carry only either out, and can also cairv out 
both reactions to coincidence. 

[0013] TTie reactivity of a material Which constitutes an optical department from a method of the 
above (Ha) among methods of introducing a substituent into a Jens base and elasticity-i^dng an 
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optical department must be high compared with it of a charge of an edge strip. Moreover a m^thnA 
of said (d) can be enforced by a method to which cover and a part equivalent to a pSpW of XL 
^^'^T! .'''^ reactivity is made to react so that a reaction agent may not permeate 
[00 4] In case a compound lens of this invention is manufactured, to use an esterification reaction 
and/or an ester exchange reaction, it is required for a material which constitutes an optical 
department to have esterification reactivity and/or ester exchange reaction nature. Preferablv as a 
charge of an optical member wiiieh has this reactivity, a polymer containing a monomer (thS J 
hereafter called "alcoholic reactivity monomer".) unit which has reactivity to alcohol wrhich can 
clasticty-ize a charge of an optical member is used. As these alcoholic reactivity monomers 
unsaturated carboxyhc acid, such as Monod. such as aciylic ester, such a. aJkyl aciylate and'fluoro 
alkyl acH'late and an aciyhc acid, a methacrylic acid, an itaeonic acid, and a fiimaric acid^or 
Pori-carboxylic aeid, can be illustrated. ' 
(0015] As allq^l acrylate of the alcoholic reactivity monomers, or the fluoro ARUKI aforementioned 
acjylate. it is the foUowing general fonnula (I). CH2=CH-COORl ... (I) (Rl shows amonTa formufa 
a fluoro alkyl group of tiie carbon numbers 1-20 combined through an alkyl group of cSn 
dSSe ^ hydrocarbon group of carbon numbers 1 -4.) A monomer expressed is 

{001 6] As an example of a monomer of a general formula (1). methyl acrylate. ethyl acrylate 
Isopropyl acrylate. n-propylacrylate, n-butyl acrylate, t-butyl acrylate, n-pentyl acrylate n-hexyl 
v.- acrylate. n-heptyl ac^late. n-oOyl acrylate, 2-ethylhexyl acrylate. n-nonyl actylate; n-d^S^Sate 
n-dodecylacry ate. The shape of a straight chain, such as n-undecyl acrylate, cyclohexyl Srykte S 
isobomy acrylate, A letter of branching, or annular alkyl acrylate of cibon numbersT20 
(especially carbon numbers 1-12). In a list, 2, 2, and 2.trilluoro ethyl acrylate. 2. 2 and 3 V 
tctrafluoropropylaciylate, 2, 2. 3, 3, and 3-pentafluoro propylacrylate, 2, 2. 2. 2 ^d 2 ^-hexafluoro 
isopropyl acrylate. 2, 2, 3, 4, 4, and 4-hexafluoro butyl acjylaie, 2, 2, 3 3 4 4 ^d5 S~ ^'^'''^"^''^ 
octafluoropentyl acrylate. 2. 2, 3, 3. 4, 4, 5. 5, 6, 6, 7. and 7-dodeca fluoro heptyl aci^late 2 9 - 
4, 4. 5, 5, 6 6. 7, 7, 8. 8, 9, and 9-HEKISADEKA fluoro nonyl aeryla^, 3. 4 4T5 6 6 7 y 's ^ 
8, and 8-tridcca fluoro octyl acrylate, 2, 2. 3. and S-tetrafluoro-l-methylpropyl ac^lkte 2 ^ 3 
3-telTafluoro -1. 1-dimethyl propylacrylate. Fluoro alkyl acrylate of th^ carbo„ nSeS 2^0 
(especiaUy carbon numbers 2-12) oftbe shape ofa straight chain, such as 2 2 3 3 4 4 s^anH s 
m<^w^;^^'^^"^^'"^^'y^P'^^>'^**=^^^'«'«"^^ letter of bra^^^ ' ' 

[0017] A sihconecompound and a general formula ffU) to wMch it is expressed with the following 
general formula (H) m this invention smce said just alcoholic reactivity monomer ofa poCer 
which constitutes an optical department may not be enough as optical property and fabrication nanire 
etc. It IS desu-ablc to use together at least one sort of acrylic ester exprLed vSiran ScSc 
reactivity monomer. «"wu\jui. 

[001 8J 
[Formula I] 

R" R" 



A'-X— SiO-(SiD)h -Si-Z 
I I I 
R* R= 8^ 



(II) 



They arethe hydrogen atom which A] shows a polymerization nature partial saturation radical for 
example, a vinyl group, an aUyl group, a methacryloyl radical, an acryloyl radical, etc. among [type 
and X shows the divalent hydrocai-bon group of carbon numbers I-IO (preferably 1-4), and may be 
?ou7or^o™^;2f " ^'^"^^ ^ ^"^^'^ - P^-yl g^o^ a^ny'r 



-OSi— R^" 

I 



Radical (here. R8-R1 0 are the hydrogen atom which may be the same or may differ, an alkyl group, 
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a fluoro alkyl group, a phcnyJ group, or a vinyl grovqs.) X It is the same as flie above and A2 is a 
polymerization nature partial saturation radical or a hydrogen atom, or a fluoro alkyl Troup - bcinp 
shown - k the integer of 0-100 (preferably 0-20) - it is k -Si(R4) (R5) O- which e:dsts when it is 
two or more An unit may be the same or may differ ] 
[0019] 
[Formula 31 

I 

CHj— C-COOR'2 ... (Ill) 

(Rl 1 shows a fluorine atom, an alkyl group, or a fluoro aikyl group among a fonnula, and Rl 2 
shows substitute or an unsubstituted alkyl group.) 

[0020] General formula (U) It reaches. (Ill) It sets. As an alkyl group of R2-R12 For example a 
methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-bulyl, t-butyl, n-pentCl 
radical, i-pentyl radical, a hexyl group, A heptyl radical, an octyl radical, a 2-ethylhexyl radical a 
aonyl radical, a decyl group, ITie shape of a straight chain of the carbon numbers 1-12 (preferably 1- 
8), such as dodecyl, an undecyl radical, a cyclohexyl radical, and an isobomyl radical The letter of 
branclung or an annular alkyl group is mentioned, and they are R2- R] 2 and 2. As an 'inner fluoro 
alkyl group For example, the fluoro alkyl group of the carbon numbers 1-12 (preferably 1-8) such as 
^. . a teifluoromethyl racHcal, a trifluoro: ethyl group, a trifluoro propyl group, a pentafluorobutyl 'radical 
a heptafluoro pentyl radical, and a nona fluoro hexyl group, is mentioned, moreover, X ****** „ for 
example, ethylene, a propylene radical, etc. mention - having - Al ~ and ~ A2 As'an inner 
polymerization natiu^ partial saturation radical For example, a vinyl group, a CH2=C(R13) COO- 
radical (here, R13 is a hydrogen atom, a fluorine atom, a methyl group, or the fluoro alkyl ei-ouo of 
carbon numbers 1-12 (preferably 1-8).) CH2-CHCONH - A radical, a CII2=C(CN)-radicaI CH2=C 
(CN) eOO - A radical, CH2=CHC6H4 - A radical etc. is mentioned. ' 
[0021] As an example of a silicone compound expressed with a geneiul formula (11), siloxanyl 
mono-methacrylate, siloxanyl monoacrylate, fluoro siloxanyl roono-methacrylatc, fl'uoro siloxanyl 
raonoacrylate, siloxanyl dimethactylate. siloxanyl diacrylate, fluoro siloxanyl dim eaiacry late fluoro 
siloxanyl diacrylate. etc. are mentioned, for example. A desirable silicone compound Pentamethyl 
JISHIROKISA nil methyl methacrylatc, Pentamethyl JISmROKIS A nil methyl acrylate 
pentamethyl JISHIROKISANIRXI propyl metliacrylate, Pentamethyl JISHIROKISA nil ' 
propylacrylate, methyl screw (triraefhylsiloxy) silyl propyl methacrylate. Methyl screw 
(tnmethylsiloxy) silyl propylacrylate, tris (trimethylsiloxy) silyl propyl methacrylate Tris 
(trimethylsiloxy) silyl propylacrylate, methyl screw (trimethylsiloxy) silyl propyl glycerol 
methacrylate, Methyl screw (trimethylsiloxy) silyl propyl glycerol acrylate, Tris (trimethylsiloxy) 
silyl propyl glycerol methacrylate. Tris (trimethylsiloxy) silyl propyl glycerol acrylate. Monochrome 
[metliyl screw (triroethylsUoxy) siloxy] screw (trimethylsiloxy) silyl propyl glycerol methacrylate 
Monochrome [methyl screw (trimethylsiloxy) siloxy] screw (trimethylsiloxy) silyl propyl elvccrol 
acrylate, Trimethylsilyl ECHTRU TETORAMIiCHIRUJl siloxanyl propyl glycerol meUiacnrlate 
Siloxanyl mono-methacrylate or siloxanyl monoacrylate, such as trimethylsilyl 
ECHIRUTETORAMECHIRUJISHiROKrSANlRU propyl glycerol acrylate; (3, 3, and 3-trifluoro 
propyl dimethyl sdoxy) A screw Silyl methyl methacrylate, screw (3, 3, and 3-trifluoro propyl 
dimethyl siloxy) (trimethylsiloxy) silyl methyl acrylate, (Trimethylsiloxy) [Methyl screw 
(trunethylsiloxy) siloxy] trimethylsiloxy silyl propyl methacrylate, (3, 3, 4, 4, 5, 5, and 5-hcptafluoro 
penlyl dunethyl siloxy) [Methyl screw (trimethylsiloxy) sUoxy] trimethylsiloxy silyl propylacrylate 
(3,3, 4, 4, 5, 5, and 5-heptafluoro pentyl dimethyl siloxy) Fluoro siloxanyl mono-methacrylate or 
fluoro siloxanyl monoacrylate;, such as trimethylsiloxy silyl methacrylate (3, 3, 4, 4, 5 5 and 5- 
heptafluoro pentyl dimethyl siloxy) (pentamethyl JISHIROKISA nil oxy-) Ajid the siloxanyl 
dimeihaciylate or siloxanyl diacrylate expressed vwth the following type is mentioned. 

[Formula 4] 



hllp://ww4.ipdl.jpo.go.jp/cgi-bm/tran_web_cgi_ejje 1 3/0 1/2004 



8 



U»/04 04 Vt£N 19:47 KAA i}1^2^75tS2\» 



K 1 N U Y - S AiN T AKK LL 1 



CHs 
I 



CH I CH 3 

1 I 
Si— CCH3)8-0C0-C=CHfi 
! 

CHs 

[0024] these silicone compoimds --i especially a desirable compound inside Pentamcthyl 
JISHIROKISA nil methyl methaciylate, pentaxuethyl JISHIROKISANIRU propyl methacrylate 
Methyl screw (trimethylsiloxy) silyl propyl metliacrylate, Siloxanyl mono-methacrylate; and (3 ' 3 
and 3-trifluoro propyl dimethyl siloxy) screw (trimethylsiloxy) silyl methyl metliacrylate, such as tris 
(trmiethylsiloxy) silyl propyl methacrylate, [Methyl screw (trimethylsiloxy) siloxy] triraethyKsiloxy 
silyl propyl methacrylate, (3, 3. 4, 4, 5, 5, and S-heptafluoro pentyl dimetiiyl siloxy) (3,3 4 4 5 5 
, and 5-hcptafluoro pentyl dimethyl siloxy) It is fluoro siloxanyl mono-methacrylate, such as ^ ' ' 
trimethylsiloxy silyl methacrylate, (pentamethyl JISHIROKISA nil oxy-). These silicone compounds 
have the operation which gives oxygen permeability to the compound lens of this invention. 
[0025] Moreover, general formula (III) As an example of acrylic ester expressed Methyl 
methacrylate, eihyl methacrylate, ni-propyl methacrylate, i-propyl metlaacrylate, n-butyl 
methacrylate, t-butyl methacrylate, ;n-pentyl methacrylate, n-hexyl metliacrylate, n-heptyl 
methacrylate, n-octyl methacrylate,; 2-ethylhexyl methacrylate, n-nonyl methacrylate, n-DESI-URU 
methacrylate, u-dodccyl methacrylate, AlkyI methacrylate, such as n-undccyl methacrylate, 
cyclohexyl methacrylate, and isoboirnyl methacrylate; 2, 2, and 2-trifluoroethykQetbacrylate, 2, 2, 
and 2-trifluoro ethyl-alpha-trifluorpmetliyl methacrylate, 2. 2, 3, and 3-tetrafl^ 
methacrylate, 2, 2, 3 and 3, S-pentafluoro propyl methacrylate, 2, 2, 2, 2, 2, and 2-hexafluoro 
isopropyl methacrylate, 2, 2, 3, 4, 4, and 4'hexafluoro butyl methacrylate, 2, 2, 3, 3, 4^ 4 and 5 5- 
octafluoropentyl methacrylate, 2, 2 • 3, 3, 4, 4, 5, 5, 6, 6, 7, and 7-dodcca fluoro heptyl'methacrylate 
2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, and 9-HEKISADEKA fluoro nonyl methacrylate, 3, 3, 4, 4, 5 ' 
5, 6, 6, 7, 7, 8, 8, and 8-trideca fluoro octyl methacrylate, 2, 2, 3, and 3-tetxafluoro-l-methylprop'yi ' 
methacrylate, 2, 2, 3, and 3-tetraflu6ro -1, 1-dimetliyI propyl methacrylate, Fluoro alkyl 
methacrylate, such as 2, 2, 3, 3, 4, 4, 5, and 5-octafluoro -1 and l-duncthyl pentyl methacrylate- 
Mel:hy]-(alpha.ethyl) acrylate, Ethyi-(alpha-etliyl) acrylate, propyl-(alpha-etliyl) acrylate. Butyl- 
(alpha-ethyl) acrylate, 2-hydroxyethyl-(alpha-ethyl) acrylate. 2-hydroxypropyl-(alpha-ethyl) 
acrylate, dielhylaminoethyl-(alpha-ethyl) acrylate, CTlycidyl-(alpha-ethyl) acrylate, methyl-(alpha- 
butyl) acrylate, Ethyl -(alpha^butyl) acrylate, propyl-(alpha-butyl) acrylate, Butyl-(alpha-butyl) 
acrylate, 2-hydroxycthyl-(alpha-butyl) acrylate, 2-hydroxypropyl-(alpha"butyl) acrylate, 
diethylaminoethyl-(alpha"butyl) acrylate. Substitute or unsubstituted alkyl ester of an acrylic acid 
(alpha-alkyi), such as glycidy^(alpha-butyl) acrylate; Methyl^(alpha-trifluoro ethyl) acrylate, Ethyl- 
(alpha-trifluoro ethyl) acrylate, propyl-(alpha-trifluoro ethyl) acrylate, Butyl-(alpha-trifluoro ethyl) 
acrylate, methyl-(alpha-trifl.uoro propyl) acrylate, Ethyl-(alpha-trifluoro propyl) aciylate, propyl- 
(alpha-trifluoro propyl) acrylate, Butyl-(a]pba-trifluoro propyl) acrylate, methyl-(alpha-riona fluoro 
hexyl) acrylate, Ethyl-(alpha-nona fluoro hexyl) acrylate, propyl-(alpha-nona fluoro hexyl) acrylate 
Alkyl-(alpha-fluoro alkyl) acrylate [, such as butyl-(alpha-nona fluoro hexyl) acrylate, ]; and 2 and 2 
and 2-trifluoro ethyl-(aIpha-trifluor6 ethyl) acrylate, 2, 2, 3, and 3-tetrafluoro propyl-(alpha.trifluoro' 
ethyl) acrylate, 2, 2, 3, 3, and 3-pentafluoro propyl-(alpha-trifluoro ethyl) acrylate, 2, 2, 2, 2, 2 and 
2-hcxafluoTO isopropyl-(alpha-trinubro ethyl) acrylate, 2. 2, 3, 4, 4, and 4-hexafluoro butyl-(alpba- 
trifluoro ethyl) acrylate, 2, 2, 3, 3, 4, 4, 5, and 5-octafluoropentyl-(alpha-trifliioro ethyl) acrylate, 2, 
2, 3, 3, 4, 4, 5, 5, 6, 6, 7, and 7-dodeca fluoro heptyl-(alpha-trifluoro ethyl) acrylate, 2, 2, 3, 3, 4^4^ 5, 
5, 6, 6, 7, 7, 8, 8, 9, and 9-hexa deca fluoro nonyl-(alpha-trifluoro ethyl) acrylate, 3, 3,' 4,' 4,' 5 * 5 ' 6* 6,' 
7, 7, 8, 8, and 8-trideca fluoro octyl4(alpha-trifluoro ethyl) acrylate, 2, 2. 3, and 3-tetrafluoro-\ - " ' ' 
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methylpropy^(a}pha-trifluoro ethyl) aciylatc, 2, 2, 3, and 3-tetrafluoro ^1 J -dimethyl propyl-raloha 
ton- fluoro ethyl) acrylatc, 2, 2, 3, 3, 4, 4, 5, aud S-octafluoro -1 , 1-dimethyI pentyl-(alpha-txifluoro 
ethyl) acrylatc, 2, 2, and 2-trifluoro. ethyl-(alpha-noiia fluoro hexyl) aciylate, 2, 2, 3 and 3 and 3- 
pentafluoro propyl-(alpha-nona fluoro hexyl) acrylatc. 2. 2, 2, 2, 2, 2 - Hcxaflu'oro Isopropyl^f Alnha- 
Nona Fluoro Hexyl) Acrylate, 2, 2, 3. 4, 4, and 4-hexafluoro buly]-(aIpha-nona fluoro hexyl) 
acrylate, 2, 2, 3, 3, 4» 4» 5, and 5-octafluoropentyl-(alpha-nona fluoro hexyl) acrylatc. 2, 2, 3, 3 4 4 

5, 5, 6, 6, 7, and 7-dodcca fluoro heptyl-(alpha-nona fluoro hexyl) acrylate, 2, 2, 3, 3^ 4^ 4^ s] 5' 5' 6* 
7, 7, 8, 8, 9, and 9-hcxa deca fluoro nonyK(alpha-nona fluoro hexyl) acrylate, 3,' 3,' 4^* 4J 5^' 5 ' g ' 5 * 7 ' 
7, 8, 8, and 8-trideca fluoro ocLyl-(alpha-nona fluoro hexyl) aciyjate, 2. 2, 3, and 3-telrafluoro-l- ' ' 
melhylpropyl-(alpha-nona fluoro hexyl) acrylate. 2, 2, 3, and 3-tetrafluoro -1, l-dimethyl propyl- 
(alpha-nona fluoro hexyl) acrylate, 2, 2, 3, 3, 4, 4, 5, and S-octafluoro -1, l-dimethyl pentyl-Caipha- 
nona fluoro hexyl) acrylate, Fluoro alkyl-(alpha-fluoro alkyl) aoylatc, such as 2, 2 and 2.trifluoro 
ethyl^(alpha-PENTA deca fluoro nonyl) acrylatc, 2, 2, 3 and 3, and 3-pentafluoro propyl-falpha^ 
PENl A deca fluoro nonyl) acrylate, is mentioned. 

[0026] Especially a desirable compound among these acrylic ester Methyl methacrylate ethyl 
methacrylale, isopropyl methacrylate, Alkyl methacrylate [, such as n-butyl methacrylate t-butyl 
methacrylate and cyclohexyl methacrylate, ]; and 2 and 2, 2-trifluoromethyl methacrylate 2 2 and 
2-trifluoro ethyl-alpha-trifluoromethyl methacrylate, 2. 2, 3, and 3-tetrafluoro propyl methacrylate 2 
2, 3 and 3. 3-pcntafluoro propyl methacrylate, 2, 2, 2, 2, 2, and 2-hcxafluoro isopropyl methacrylate ' 
2, 2, 3, 4, 4, and 4-hexafluoro butyl; methacrylate, 2, 2, 3, 3, 4, 4 and 5, 5-octafluoropentyl 
methacrylate, 2, 2, 3, 3, 4, 4, 5, 5, 6, 7, and 7-dodcca fluoro octyl methacrylate, 3, 3, 4, 4 5 5 6 

6. 7. 7. 8, 8, and 8-trideca fluoro octyl methacrylate, 2, 2, 3. and 3-tetrafluoro- 1 -meiylpropyl' ' ' 
metiiacrylate. It is fluoro alkyl mediaciylate, such as 2, 2, 3, and 3-tetrafluoro -1, l-dimethyl propyl 
methacrylate, 2, 2. 3 , 3, 4, 4 and 5,; 5-octafluoro -1 , and 1 -dimethyl pentyl metliacrylate, 
[0027] Furthermore, in order to make the degree of hardness of the polymer which constitutes the 
optical department of the compound Icn^ of this invention increase a litfle and to raise working 
characteristics, such as cutting abUity and poUshing nature, further, a cross-linking monomer can be 
used together with an alcoholic reactivity monomer. As an example of said cross^linking monomer 
etliylene glycol dimethacrylate. Ethylene glycol diaciylate, diethylene-glycol dimethacrylate 
Diethylene glycol diaciylate, triethylene glycol dimethacrylate, Triethylene glycol diacrylate 
teiraethy lene glycol dhnethacrylate, Tetraethylene glycol diaciylate, propylene glycol 
dimethacrylate. Propylene glycol diacrylate, 1,4-butanedioI dimethacrylate, Polyfonctional 
monomers, such as 1, 4-butanediol; diacrylate, neopentyl glycol dimethacrylate, neopentyl glycol 
diacryJate. trimethylolpropanetrimethacrylate, and trimethylolpropanc triacrylate, can be mentioned 
[0028] Moreover, in order to make: the optical department surface of the compound lens of this 
invention discover hydrophiiicity, or in order to make into hydrophilicity the whole polymer which 
constitutes this optical department, and in order An N-vinyl-2-pyTrolidone, an alpha-methylene-N^ 
methyl pyrrolidone. 2-hydroxyet)ayJ: methacrylate, 2-hydroxyethyl acrylate, 2-hydroxy butyl 
methacrylate, 2-hydroxy butyl acrylate, Dihydroxy butyl methacrylate, dihydroxy butyl acrylate, 
Hydrophilic monomers, such as diethylamino ethyl methacrylate, diethylamino ethyl acrylatc 
dimethylaminocthyl methacrylate, and dimethylamino elhyl acrylatc, can be used together with an 
alcoholic reactivity monomer. 

[0029] Furthermore, styrene or a styrcne derivative, for example, trimethylsilyl styrcne, fluoro 
styrene, trifluoro styrene, methyl styrene, trimethyl styrene, etc. can also be used together with an 
alcoholic reactivity monomer m addition to the above mentioned silicone compound, acrylic ester, a 
cross-linking monomer, or a hydrophilic monomer. 

[0030] the alcohohc reactivity monomer in the polymer with which, as for the monomer presentation 
m the polymer which constitutes said charge of an optical member, selection **** constitutes the 
charge of an optical member suitably according to the description of a compound lens - general - 
all monomers - it is preferably used ten to 80% of the weight by 30 - 70% of the weight of within 
the limits. At less than 10 % of the weight, if content of an alcohohc reactivity monomer cannot fiiUy 
elasticity-ize an optical department find exceeds 80 % of the weight, the optical department after 
elasticity-izing vwU become weak, and it will become easy to damage it. moreover, about other 
monomers used together with an alcoholic reactivity monomer The silicone compound expressed 
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with a general fonnula (TI) 0 - 50% of the weight of all monoiners It is 1 0 - 40 % of the weight 
especially, and is a general formula (HI). The acrylic ester expressed 1 0 - 60% of the weight of all 
monomers especially - 15 - 50 % of the weight - desirable ~ a cross-linking monomer -- all 
monomers - desirable - 0 - 30 % <5f the weight - especially - desirable - 0 - 20 % of the weight 
and a hydrophihc monomer - all monomers - desirable - 0- it is 0 - 1 5 % of the weight especially 
preferably 20% of the weight If there is too much cross-linking monomer, the quality of tlic material 
will become weak, if there is too miich hydrophilic monomer, the water content of a material will 
become high, and it is not suitable. 

[003 1] In order to elasticity-ize the optical department of the compound lens of this invention when 
using an esterification reaction and/or an ester exchange reaction next, as a material which ' 
constimtes the periphery of a compound lens, a refractory or non-reactant thing is used to an 
esterification reaction and an ester exchange reaction. Such a material satisfies the requirements for 
this mvention about the modulus of elasticity in tension and glass transition point after elasticity- 
izmg, and as long as it js hard relatively compared with an. optical department, it is not limited. 
[0032] The silicone compound and general formula (IH) which are expressed with a general formula 
(II) as a monomer when manufacturing such a charge of an edge strip by carrying out the 
polymerization of the monomer around the charge of an optical member The acrylic ester expressed 
said cross-hnkmg monomer, said hydrophilic monomer and/or said styrene, or its derivative can be ' 
used. Moreover, although said alcoholic reactivity monomer can exist in this monomer by 0 - 50% of 
• tlie weight of witlim the lunits, it is desirable to contain an alcoholic reactivity monomer five to 40% 
of the weight generally in this case. Thus, if an alcohoUc reactivity monomer is contained in the 
charge of an edge strip, the presentation wiU approach it of the charge of an opti cal member and will 
become possible [ stoppmg polymerization distortion and optical strain of a compound lens I 
Moreover, if the content of an alcoholic reactivity monomer exceeds 50 % of the weight, the 
mechanical strength of a periphery will become inadequate. 

[0033] Moreover, although manufactured or received to ari esterification reaction and an ester 
exchange reaction separately [ the charge of an optical member J among refractory or a non- 
reactivity material, if an example is given as a polymer material ~ olefin system polymer 
(polyethylene and polypropylene -) styrene system polymer (polystyrene -). such as an ethylene 
propylene block copolymer halogcnation olefin system polymer (a vinyl chloride -) such as high 
impact polystyrene and ABS plastics The hydrogenation object of polymers, such as a vinylidene 
chlonde and tetrafluoroethylene. and a styrcne-butadiene block copolymer, polyacetal polyethers 
(polyphenylene ether etc.), and ketone system polymer (a polyether ketone -) Polyuretliane such as 
a polyether ether ketone and poly ketone sulfide, a polycarbonate and polyester (polybutylene 
terephthalate and polyary late -) Polyamides, such as polyethylencnaphthalate (nylon 4 and 6 Nylon 
1 1, Nylon 12, nylon 6, 1 0, nylon 6, 1 2, poly para-phenylene tercphthalamide, etc.), polyester amide 
and polyumde (polyether imide ajid polyester imidc -) Polysulfide, such as poly ami doiniide 
(polyphenylene sulfide etc.), Polysulfone (polyether sulphone, polyarylsulfone, etc.). There are two 
or more sorts of polymer blends or polymer alloys of these polymer materials etc into a non- 
polymer material glass and a ceramic (an alumiuum-O system, a Mg-0 system, and an aluminum-Si- 

0 system ~) An alummum-Mg-Si-0 system, an aluminum-Ti-O system, an aluminum-N system a 
Si-C system, A Si-N system, an aJuminum-Si-C-N system, a Ti-N system, a B-N system, Ti-B etc 
have mineral matter, such as an inorganic semiconductor material and a metal, and the composite 
material fiirther obtained firom said polymer material and a non-polymer material can also be used 
[0034] As for the class of the charge of an optical member used in this invention and charge of an 
edge strip, and a presentation, it is desirable that a presentation is large among both materials and 
choosing so that the polymerization distortion of a compound lens, optical strain etc may be 
stopped as much as possible do not differ preferably. Therefore, when manufacturing both the charge 

01 an optical member, and the charge of an edge strip by the polymerization, it is desirable to adjust 
the class of monomer of both matcnals and a presentation appropriately, or to consider both 
materials as tlie same monomer and the same presentation. In the case of the former, in an optical 
department, it is necessary to mcrease the content of the monomer which gives the polymer which 
makes content of said alcoholic reactivity monomer high, makes content of an alcohoUc reactivity 
monomer low relatively in a periphery, and makes high the degree of hardness, modulus of elasticity 
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in tension, or glass transition point of a periphery material. Moreover, the case of the latter make<= 
only the charge ofan optica] member react with alcohol, as said (d) described ^rmaKes 
10035] Even If 7t is which [these Jcase, for the class of monomer of the charge ofan ooticaJ 
Tnn^P f an edge strip, and a presentation, an optical department material is 0 01- 

l,O00MPa aner a reaction with said alcohol. A periphery is l OMPa -500GPa so that it may £ve a 
modulus of elasticity ,n tension and a glass transition point 330 degrees K or less It is chosen so ?hnt 
It may have a modulus of elasticity in tension and a glass transition^int 270 de^eU K o^^^^^^^^ t 
addition, a polymenzation method, the febricating method, etc. which can mitigaTe polymeSon 
distortion and ophcal strain of a compound lens - adoption — - if things ar? made^Us^Tfce 
charge of an opUcal member and the charge ofan edge strip, and it is also possible tJ oh™ a 
presentajon to some extent. Moreover, in this invention, the charge ofan optical m^Ser 2d the 
charge of an edge strip are also combinable so that the compound lens which has the so-calkd 
inclination structure where apply to a periphery from an optical department and a modulus of 
m^^ lfn'^ f °^ ^ ^^^^ transition point changes conlinuomly may be given 

[0036] Stibsequently, as it mentioned above, the obtained lens base is made to react with alcohol 
and an esterification reaction and/or an ester exchange reaction are performed In this case Xrinah 
tiie al cohol i^ed changes according to the modulus of elasticity in tLTo^TglasstL^^^^^^ 
the request about an opiacal department material and a periphery material As Sie example iCol 
n-pcntanol, n-hexanol. n-heptanol. n-octanol, n-nonanol. n-decanol, The alcohol of the c^bon 
numbere 3-12, such as n-undeca Norian and n dodecanol, and the fluoro alkyl alcohol which 
replaced a part or all of a hydrogen atom in the alkyl group of these alcohol by the fluorine atom can 
be mentioned. THe charge ofan optical member which consists of apolymer containiiHn So^ 

r ""^^ ^l^^-^Iy elasticity-ized by such an esterifiS reaction 

and/or an ester exchange reacuon compared with tlie charge.of an edge -strip 
[0037] Wlaen clasticity-izing the charge ofan optical member by performing an esterification 
reaction and/or an ester exchange reaction compared with the charge of an edge strip and the charge 
ofan optical member differs in reactivity from the charge ofan edge strip, the whole bifcTf 
be contacted o alcohol. Moreover, after covering the part corresponding to the periphery ofTlS^ 
base so that alcoho may not permeate, alcohol is made to react, when the whole leiS bZe consiS of 
on^y polymers of alcoholic reactivity. The charge ofan optical member is elasticity-iJed to some 
^ ^^fi! ^yf"^^^ ^«=^t«;^fication reaction and/or an ester exchange reaction, when it is clasHcity-ized 
and the charge ofan edge strip also contains an alcoholic reactivity monomeric unit llie decree of 

SS"~p?eraSX '""^^'^ —^'^ - 

catalyst. Its **s, such as an acid catalyst, for example, concentrated sulfiiric acid, methansulfonic " 
acid, and toluenesulfomc acid, arc desirable. The concentration of tliese catalysts has 0 5 - 1 0 
desirable /o of the weight as concentration in alcohol. Processing conditions are usually i . 100 
hours at the temperature of 20-200-degreeC. The details of these e.sterification reactioi and or ester 
exchange reaction proccssmg are indicated by JP,53-3 1 1 98.B. 

[0039] The lens base after an esterification reaction and/or 'sxi ester exchange reaction is that of 
impregnation ******** with the alcohol produced by Uie catalyst and unreacted alcohol which were 
used for the reaction, and the reaction, a reaction solvent, water, etc., and in order that it may remove 
these, washing usmg a Soxhlet extractor etc. is desirable. As a washing solvent for that, ketones 
such as hydrocarbons such as toluene and a hexane. an acetone, and a methyl ethyl ketone can be 
Ts^^^Lc^ example. The lens base after washing can remove a washing solvent by drying by 20- 

[0040] An optical department material and the periphery material of the compound lens of this 
invention explained m fuU detail al,ovc are essentially non-water nature or low water natoe 
Moreover, to this compound lens, surface treatment for improving the hydrophUicity and 
bioconipatibihty bke processing by vacuum cvaporationo of plasma treatment, plasma treatment 
with a hydxophihc radical content compound, or an inorganic compound, sputtering ion plS etc 
can be perfomied further, and. thereby, concordance with tear fluid or ****** is iinpJoved. [ by 
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alkali treatment oxygen, nitrogen, etc. ] 

[0041] Although the configuialion of the compound lens of this invention a size etc chanee 
according to the symptom of the purpose of use and an eye disease etc., they show one examole of 
an intraocular miplant to draw ing 1 and drawin g 2 . -voiiijjit, oi 

100421 As an intraocular implant, by hard, an optical department material compares espcciallv the 
compound lens of this invention, when a periphery material i.s elasticity. As a result of the flexibilitv 
as the whole lens becommg good, while being able to insert easily from a small OFF openine 
without wounding the organization in an eye When the periphery as supporter material is hafd 
relatively, it is easily processible into the lens which was excellent in the location stability in an eve 
did not bias after eye inlerpolationclose and was excellent in dunensional accuracy 
[0043] 

[Example] Although an example and the example of a comparison are given and this invention is 
explamed shll more concretely hereafter, this invention is not limited to these examples, in addition 
tlie section is based on weight auumon. 

Poured in the riiixture which consists of the acrylic-acid 25 section, the butyl acrylate 1 5 section the 
etiiylene glycol dimethacrylatc 5 section, the butyl methacrylate 55 section, and ke benzoin mTC 
^ /u ?Jn^ contamer made from polyethylene with a bore [ example 1 / of 5mm 1 and a 

depth of 20inm was made to suspend a polymerization under nitrogen-ga^-atmosphere mind after 

• was obtamed. This pillar-shaped object IS placed in the center of the container made fTO^ 
polycthy ene with a bore [ of 1 5mm ]. and a depth of 20mm. To the perimeter, the acrylic-acid 1 0 
section, the ethylene glycol dimelhacrylate 5 section. The mixture which consists of the butyl 
acrylate 30 section, the ethyl methacrylate 55 section, the ben2oin methyl ether 0.05 section and the 
azobisisobutyromtril 0.05 secUon is poured in. After leaving it under nitrogen-gas-atmospheVe mind 
for 1 hour, ultraviolet rays are in-adiatcd at a room temperature for 10 hours, further, under UV 
t^Hbr04\'^f,^Tn*'"''' was carried out to 70.degreeC, and the polymerization was carried out 
to It lor 24 hours. Cuttmg polishmg of the obtained massive polymer was carried out after the 
polymerization, and the lens base of the shape of an intraocular implant shown in drawin g 2 was 
produced. In the cuttmg polishing production process, this copolymer could be proces.sed like the 
usual intraocular unplant made from hard polymethylmethacrylate, and its result side was also 
smooth. Subsequently, supplied in the flask into which the reaction mixed liquor which consists this 
ens base of n-butanol 200ml, toluene 10ml, and 0.5m] of methansulfonic acid was putVit ^ mide 
to react at reflux temperature for 48 hours, and the acrylic acid in a polymer was estcrified The 
methanol washed the polymer after reaction termination using the Soxhlet extractor, it dried and the 
pcnphery obtained [the optical department ] the hard compound intraocular implant relatively by 
elasticity . For its modulus of elasticity in tension/glass transition point, an optical department 
material is SMPaCs) / 270 degrees Periphery materials were 1 35MPa(s) / 3 1 0 degrees K The 
ob^med compoimd inteaocular implant could pinch and bend both ends with the pincettes," it applied 
to the penphery from the optical department, and neither the vena contTacta nor abnormality 
refraction was also accepted. Moreoyer, by the eye interior acquisition way of rabbit TIE, it could 
insert easi y from tlie OFF opening (4-5mm) smaUer than the conventional OFF openinn (6mm or 
more), and after insertion had good location stability and it did not jump out of a lens capsule like the 
elasticity whole intraocular implant made from siUcone. Moreover, it was hard to stick aho to dirt 

pr^^eSs '""^^ ^ operation before was observed also after hand postoperative one- 

[0044] Poured in the mixture which Consists of the aciylic-acid 30 section, the methacrylic-acid 5 
sectton, the butyl acrylate 10 section^ the ethylene glycol dimethaciylate 5 section the butyl 
methacrylate 40 section, the ethyl methacrylate 10 section, and the benzoin methyl ether 0 05 
section, the contamer made from polyethylene with a bore [ example 2 / of 5mm ] and a denth of 
20mm was made to suspend a polymerization under nitrogen-gas-atmosphere mind after irradiating 
uluayiolet mys a a room temperature for 1 hour, and the pudding's pillar-shaped object was 
obtamed. ITiis pillar-shaped object is placed in the center of the container made from polyethylene 
^.^k!. . 20mm. To the perimeter, the butyl acrylate 30 sectioi^ the 

methyl methacrylate 10 section, Tlie mixture which consists of the ethylene glycol dimethacJlSe 5 
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section, 2 and 2, and 2-tnfluoroetbylmethacr>'late 55 section, the benzoin methyl ether 0.05 section, 
and the azobisisobutyromtnl 0.05 section is poured in. After leaving it under nibrogcn-gas ^ 
atmosphere muid for 1 hour, ul^violet rays are irradiated at a room temperature for 10 hours 
fiirtlier. under UV irradjalion. the temperature up was carried out to 70-dcgreeC and the 
polymerisation was earried out to it for 24 hours. Cutting polishing of the obtairlcd massive polymer 
was earned out after the polymerization, and the lens base of the shape of an intraocular impl^f 
shown dr^wmal wa3 produced. :.Tn the cutting polishing p,.)duction process, this po Wr c^uld be 
processed hke the usu^ mtraocul^ implant made from h^d polyraethy Imetlia^rylatrSits S^t 
side was a^so smooth. Subsequently, supplied in the flask into which the reactio^m^ieThquoI^hL 
consists this lens base of n-butanoj :200ml, toluene 10ml, and 0.5ml of methansulfSJe ac^S 
LTr^ln ''^ u ^^'^J^^W^t^'-e 48 hour., and the acrylic acid in a polymer waT^ ^ ' 
estenfied. 1 he methanol washed the polymer after reaction termination using the SoxhSt^Sractor it 

K ' periphery obtained [ the optical department ] the hard compound intmoluli ClaS 
relatively by elasticity. The optical department material was [ 30^4Pa(s) / 3 1 0 degrees K aS 
penphery niatenal of its modulus of elasticity in tension/glass transition point ] 230MPafs) / 3 20 
degrees K The obtamed compound inlraocular implant could pinch and bend both ends with the 

rrSiJl r????- '° ^'^^ ""^T "^P^'"' ^e^^e^t, and neither tSe^ nTcor^cm nor 

abnormality refraction was also accepted. Moreover, by the eye interior acquisition way of rSif 
HE, It could m^rt easily from the OFF opening (4-5mm) smaller than the conventionaToFF 
opening, and after insertion had good location stability and it did not jump out of a lens cansule Hk-e 
in^ocular miplant made firom^silicone. Moreover, it was hard to 'stick also t diSld Te same 
clear retmal image as operation before was observed also after hand postoperative one-month 

[0045J Poured in fee mixture whici^ consists of the acrylic-acid 30 section, metliacrylic-acid 5 
section, butyl mcthacrylate 10 section, 2 and 2. and 2-trifluoroethylmethaciylate 35 section ^le 2- 
e W^Ts "^"^^^'M^ ^^^t'^^' ^^'^ fjhylene glycol dimethaciylate 5 section?^and the ben^hi methyl 
-;??n T"^^ potyethylene with a bore [ example 3 / ofSZ] Sid T 

d^A of 20nim wasmadc to suspeiid a polymerization under nilrogen-gas-atoosphere mS^d S 
irradiatmg lUtraviolet rays at a loofli temperature for 1 hour, and the pi^ding's piUar^shaped ob ect 
w^ obtained. Tins pillar-shaped object is placed in the center of the contain^ Sad" S ^ 
polyethylene with a bore [ of 1 SmniiJ. and a depth of 20mm. To the perimeter, the methyl 
T^'^^t^ 1 r*"""?' ^f,''^^' Wlate 20 section. The 2. 2. and 2-trifluorocthylmethacr.late 25 
section, the ethylene glycol dimethaerylate 5 section, The mixture which consists of the styS 10 
secuon. the benzom methyl ether 0.05 section, and the azobisiso BUCHIRO valerotdtrilc 0 05 
section IS poured m. After leaving itjundcr nitrogen-gas-atmosphere mind for 5 hours ultraviolet 
rays are iixadiated at a room temperature for 7 hours, further, iSider UV ixradiatiTihe tem^Sa^ 
""T- ^^/^ereeC. and the polymerization w^s carried out to it for 24 hoi7S^^ 
polishing of the obtamed massive polymer was carried out after the polymerization, and the lensbfse 
ofthe shape of an mtiaocular miplant shown m drawing^ was produced. In the cutiing pSS 
production process, this polymer could be processed like the usual intraocular implant made from 
hard polymethylmethacrylate and its result side was also smooth. Subsequently, supplied in Se^ask 

O^'s^'^f ' T''^",r''^ liquorwhich consists this lens base of n-bStanoI 200^ toluene lor^ 
and a5ml of methansu^fomc acid was put, it was made to react at reflux temperature for 48 hours ' 

;S Tl "^'^^^'^'y ^ « polymer were esterified, and the esterinterchange of- 

the 2-ethylhexyl acrylate was earned out. The methanol washed the polymer after reaction 
tenninanon usmg toe Soxhlet extractor, it dried and the periphery obtained [ the optical department 1 

[ 12MPa(s) / 280 degrees K. and tlic penphciy material of its modulus of elasticity m tension/clasr 
transition pomt ] 1030MPa(s) / 340 degrees K. The obtained compound intraocul^TniS^uld 
pmch aiid bend both ends with the pincettes, it apphed to the periphery from the opti™d SXent, 
and neither the vena contracta nor abnormality refraction was also accepted. Moreover bySeTve 
intenor acqmsition >vay of rabbit tlE. it could insert easity from the OFT opening (4-5^m) si^Ser 
than tiie conventional OFF opetung^iand after insertion had good locaUon stability and it d d noT 
jump out of a lens capsule like the iiilraocular implant made from siUcone. Moreover, it was hard to 
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stick also to dirt and the same clear retinal image as operation before was observed also after hand 
postoperative one-moath progress: 

[0046] In the container made from polyethylene with a bore [ example 4 / of 5mm ], and a depth of 
20mm. me Jacry hc-ac.d 5 section. The ethyl acrylate 30 section, the methyl methacrylate 20 
section the butyl methaciylatc 5 section, TTie 2, 2. and 2-trifluoroethyhncthactylaie 25 s^ctSn Ihe 
2-eAylhexyI acrylate 10 section, The mixture which consists of Ihe eAylene glVcol dimethSl^c 5 
section, the benzom methyl ether 0.05 section, and the azobisiso BUCHIRO v^Ueroni Sc 0^5^ 
section is poured in. Ultraviolet rays are irradiated at a room temperature under mtroESi-ca.r 
amiosphere tmnd for 7 hours, fiuther. under UV iixadiation, the temperature up STcSied out to 
70-degreeC, and the polymerization was carried out to it for 24 hours. Cutting polishing of the 

^ S^^ncTr r ? r^f' "f^^'^ polymerization, and the lem base of the shape of 

an mtraocular implant shown m djawin£2 was produced. In the cutting polishing production 
process this polymer could be processed like the usual intraocular implirt made^m hard 
polymethyln^ethacrylate and its result side was also smooth. Subsequently, inserted tliis lens base bv 
the clamp backed with the fluoronibber of solvent resistance like dmwing 3 . supplied the flS 
into which the reaction mixed liquor which consists of n-butanol 2o5^oluenc 1 0ml Ld 0 5ml of 
metiiansulfomc acid was put, ,t was made to react at reflux temperature for 48 hourHnd die 
methacryhc acid m a polymer was esterificd, and the ester interchange of the I-ethyDiexvl acrvlate 
was caiTied out. The methanol wa^ed the polymer aller reaction termination usi^ SxS 
extoctor. It dried and the periphery obtained [ the optical department ] the hard compound 
7^^^^ '"^T eJasticity. The optical. department material was [ 120MPa(s) / 300 

of elasticity in tension/glass transition point 
630MPa(s) / 330 degrees K. The obtamed compound intraocular implant co^d pinch and bS both 
ends with the pmccttes it appbed to the periphery from the optical deparmient, Ld nelSxer fee v<Sa 
contracta nor ataomiality refraction was also accepted. Moreover, by the eye interior aSisWon 
way of rabbi t HE, it could insert oj^Uy from the OFF opening (4-5mm) smaller than the 
conventional OI-F opemng. and after insertion had good location stability and it did not jump out of a 
ler^s capsule hke the mtraocular implant made from silicone. Moreover, it was hard to stiSso to 
oI^-mondTpr^ess^'^ ^ """"^^ ^ operation before was observed also after hand postoperative 

mSt? The niixture which consists iof the ethylene glycol dimethaciylate 5 section, the methyl 
meOiaorylate 95 section, and the benzom methyl ether 0.05 section is poured in, ultraviolet rays are 
irmdiated at a room temperature under nitrogen-gas-atinosphere mind for 10 hours, the temperatiirc 
up was carried out to 70-degreeC. and it was made to cany out a polymerization to the coSe^ 
made from polyethylene with a bore [ example of comparison 1 / of 5mm 1, and a depth of 20n^ 
under UV nxadrntion further for 24 Jiours. Cutting polishing of the obtained massiveSymer 3 
earned out after the polymerization: and the lens base of tiie shape of an intraocular impS sh^^ 
m dr^win^Iw^ produced. Its modulus of elasticity in tension/glass transition point was BOOOMPa / 
bind Zri?:; y ^ 'mT'" -^b^^d -ti^ocular implant could pinch boA ends, and coiUdnot 
bend them, but it was able to mseit them only from tlie conventional OFF opening (en^m or more) bv 
the eye interpolation acquisition way to a rabbit. fa moiej oy 

[0048] The nuxturc which consists of the acrylic-acid 30 section, (he butyl acrylate 70 section the 

^S^^^nl ^^^^^'^^j?^^ ^"^^ meihaciylate 45 section, and fte benzohi meliy) 

ether 0.05 section »s poured m, ultraviolet rays arc irradiated at a room temperature under nitrogen- 
gas-almosphere mmd for 10 hours, tiie temperatiire up vras carried out to 70-degreeC and it wi 
n^de to carry out a polymcrii:ation to the container made from polyethylene with a bore [ examolc 
of comparison 2 / of 5mm ]. and a depth of 20mm under UV irradiation fiirther for 24 hoJorsTuSuifi 
^tl?SS . f T ^ried out after the polymerization, and ttie lens bafe 

of the shape of an intraocular implant shown in dssWDB \ was produced. Subsequentiy suDnlied in 
the flask mto which the reaction mi^ed Uquor wliich consists tWs lens base of n-buSioi S 
for"4rhn,?r'^ ' ^ *^ of methansulfonic acid was put, it was made to react at reflux temperature 
tor 48 hours, and the acrylic acid m a polymer was esterified. The methanol washed the polymer 
after reaction tcmunation using the Soxhlet extractor, it dried and the intraocular implani v4 
Obtained. Its modulus of elasticity in tension/glass transition point was 3MPa / 250 degrees K. 
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^5°i!f^.*^-^ obtemcd intraoculi-; implant could pinch and bend both ends with tlic pincettes and it 
was able to insert by the eye interior acquisition way of rabbit HE fiom the OFF ope^E?4 sSm 
sma er than the conventional O.^T opening (6mn, or more), since a periphery 4s elSttT^ 
[SST ^ '1^ ''''' elutriation from a leL capsS^^Zs accepSd 

Piffcct of the Invention] Especially the compound lens of this invention excels f aft^-r / ;r,o» . • ■. ■ 
^e location stability in an eye, and does not1,ias it while being ablT?nsSt i?^^^^^^^ ^ " 
OFF opemng, without woundingjthe organization in an eye. since it has the modulus oreSftl i 
ten jon or glass transition point ^hcn an optical department material and a pSe^ matS 
moderate respectively when using: as an. intraocular implant Furthermore sSce thTmZ^^ 
matcnal balance of the ^ole len^is good, the property' which was Sem So ^'aitti^^c^" 
cornea can be demonstrated, and ^ can be suitably used also as a common cont^ctYeSeTJSd since 
^tZed Proce^ability, various lenses with sufficient dimensionS^ccSa^lX 
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* NOTICES * 

l^J~ been .anslated co.p.e. So the .an.slatio. .a. no. .fleet the o.gi.. 

? Tn r '^^''^ '^^'■^'^ be translated. 

3.1n the drawings, any words are not translated. 

DRAWINGS 
JSrawiiigJ] 





[Pra wing 2] 

[Drawing^] 
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